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(57) Abstract: By using an anticancer agent having a unique structure 
which is never been reported as being transported by a known transporter 
protein capable of imparting tolerance to cancer cells, a cell line tolerant 
to this anticancer agent is established. Then a cDNA encoding a protein 
which is expressed at a high level in this tolerant strain is successfully 
isolated. Use of this gene together with the an anticancer agent and to 
select an anticancer agent which can be administered to patients with 
cancer. Moreover, a candidate compound for an inhibitor of the transporter 
can be screened thereby. By using a combination of the inhibitor thus 
obtained with the above-described anticancer agent, the sensitivity of 
cancer cells tolerant to the anticancer agent can be enhanced. 
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£tfcttii*5 AB CG 2 ^:w\ 0 ^ft<£>4 8 2 #g ©TJV^~ >^X<Z>3 H 

16 
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m*.& nzm^n^mmmz^x. i 4 8 9#g©j« (g, 

&m%m) &-%tsi 5-1 o ooD^bfcDNAis^i^fett^-^tt^^ia^ 

Z. &o 

OAB C G 2 - Kt-SDNA (#I;U2\ IB?'J#-*§- : 1 £13*0© c 

DNA) ^^i^^^-I^AL^ i^^^-§liMifciAbT# 

hi*ABCG2^>;^S^I^^W^Kt^^i^Ci:raT^ 

mz.^?-\zm-rz>o mmz-^pp-i ta^DNAm^. 
•rsfc^Tf^ntfwicWRsnr, «^«;s^wifi'>xu • ^ u (e 

s che r i chli a c o 1 i) (R 
osenbergi A. H. et al. , Gene 56, 125 
- 3 5 (1 9 8 7) ).v pGEX- 1 (Sm i t h... D. B. and J 
ohnson, K. S. , Gene 6 7, 3 1 -4 0 (1 9 8 8)) 
tSLZtfim^&tl*. WWSv^'^ 0,7 ^^^ -^>^ (S c h i z 
osacchar omy c e s p omb e) (DWi&\Zte,- ^7.5 F^^ — 
pESP-1 (Lu, Q. et al., Gene 2 0 0, 135- 

144 (1 9 9 7)) feEtfm^znzo m^My^mmom^z^ /^=l 

D^-f;^^^-pBacPAK8/9 (pny^zft.) ^Mv^n§, 

O, thHeLa*^!^ pMSG (7^>tA • 77JK'>7t) , 

17 
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pcDNA « >tf hn^x>*±) ^t'O^^-^fflV^nS. 

iCffSllt HanahanS(Hanahan, D. , J. Mol. 
Biol. 166, 557-580 (1983)), «&3£?Lfe (Dow 
er, W. J. et a 1. , Nucl. Acids Res. 1 
6, 6127-6145 (1988)) f$.E^ 5. M 
^.H X7iO^XhS(Beach, D. and Nurse, P., 
Nature 290, 140 (1 9 8 1) ) , S^tU^AS (Okaz 
aki, K. et a 1. , Nucleic Acids Res. 18, 
6485-6489 (1990)) tzE\Z.& VfffrtlZ* I4tt0ilgi 
tt, mil /Ht/f^/ni;- (Bio/Technology), 6, 4 
7-5 5 (1 9 8 0) ) ^£fdi2«g©^T?SfC^oTff 5di^"Cf5. n£?L»j#r 
tt^©II^.DNA©^AH U >m*;Vi/^A^ (Graham, F. L. 
and van derEb, A. J. .Virology 52, 45 
6-4 6 7 (1 9 7 3)),DEAE-f^Xh7>S(Sussman l D. 
J. and M i 1 man, G. , Mol. Cell. Biol. 4, 
1 6 4 1- 1 6 4 3 (1 9 8 4)),U#7i^ya>S(Felgner ) P. 
L. etal., Proc. Natl. Acad. Sci. USA 
84, 7413-7417 (1 9 8 7)),iWft(Neumann 1 E. 
et al. , EMBO J. 1, 8 4 1 -8 4 5 (1 9 8 2) ) 

18 
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IS©^, ^;1/^^^">S h7>X7x7- if (GST) b fell! 

^>/\ 0 ^K©7rei=rJ&U #JR*l/-h*Stffi§> GSTiifn14l/^>K:^l=r£-fr 
0ffi§rr&££7^-e#£ (Smi th, M,. C. e t... a 1. , 
J. Biol. Chem. 2 6 3, 7 2 1 1 -7 2 1 5 (1 9 8 8)). 

m%.\£* ^^-titpESP- 1 ^m^tz.m^. &m<D$>ywm\^ 

*^->S b7>^7x5- if (GST) fc©»l[^^>/^RtbT^jSSn« 
fc*, G S T«ftttl'5>>K:»£-2'B:S £ £«fc >;^**««"C**. 

^•$mmmi, ^>/^si, 3 8 9-40 6, aoKfl^HAj #m) 

££#jrr&7vU/\*>b (FIA^FCA) £#KlfT ^T^J: il 

»«^e»»«*fcttU £©M*£fcteU W^fflS^^nsJa 

{M^fl&tSxn-^ffliat&tfU x^W>^Un-;Vfc££m>TlK£-U 

19 
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>n?7m.v>T7 <<—"rs(— mm<Dfz®izm^ znzm, *^©t h ab c g 2 

DDi?L»J^«^^t: hABCG2*>/^3C©^3ES£tfctHU ^<D*®f!j^ 

m^mmtuxm^-^ en Ti^n^^fti^tsBtt^tt^iia 

t hgffcWNi, T<7X • t h^* 7fit*'C*n^ *»ABCG2 

«3£#*K*t m gE iimfeftwm.&r?\zmkx. To^'wmmmm j 558 

Lf;^At^i:itJ:0»t^(Ne u b e r g e r, M. S. et a 
1 . , Nature 314, 268-270 (1 9 8 5)). t 
h*r[#:«, h iAtli^fe7^7(:*ii!©AB C G 2 

ftm-rzzt.iz<komm-tz>zti^mT~£>z>o 

mRNAO 5 ' *fcte3' *«WR1K«©tt*©«^ fc#»ttfc/Vf ^-f XU 
mRNACDiOIR^I^lhT-^^BH^J^W^feOTfe^o 7 >fRl>7^ ^ 1/^5=- 
F«*^BJ©ABC G2^ >/N°^K^ck^<Z)f|5^-7 0 5 1 H§3-Ht.5cDN 

a, iB?ij#-*§-: i \z^y.7V^Ywm\zm^^yy^^y7.%7\y^Y 

20 
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^Vi^l^^nfe^m (RNA> DNA) ^ott)^<, {^^nfe^ 

7 >^>^5?^U^H©a»ffitttt> #§g.ljli<DJ£«te&ft^ ABCG2^ 
W^RO^ttrt^fl^©*^*^** &5W3AB C G 2 ^ >/^RO± 

RriBTr*S^^^-«:a!SS#t-*^a5tf*>A^. 1-S 1 1 9 6 5T 

H^»IWttM3i^>^^K&='— H-TSt hMDR 1 *3«i:tfMR P3tteT<Z>SE5i 
SSDfWT*7>^r"fe>^* , J =T5?^ Fl££5, #lfflWttllBIfi©*?j!fc*#-r 

SC^tt^/ #3§BJ<Z) 7 >5 L 'fe X 2 Vtt F A B C G 2 ^ > 

* ft «ff %S b T va« HfflWtt3B«M&* «fc tf* MffcS-WS - i «fc 0 , * 

t^?m.mz&n%> m^Li d n A#m r n Aizm^zn. m^#u^^° 

21 
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mRN A«£ K.\Z.m?yrt?n WU^fH) g^©SSSHiE«iffl.i»©^-n 

fB^JfittJRNA^:. $^©AB C G 2 ^ >/^f$3- FTS^'J * ^ 1/^*^ 
K<Z>I3?!LtfC/W :/U ^-Y X-T-5 £ £#T^<5 :/^-f V— fe y h ^rfflV^ X«t (N 
oonan, K. E. , et. al, Proc. Natl. Ac 
ad. Sci. USA (1990) 87, 7160 - 4 F 
utscher, B. W. , et. al, Anal Biochem (1 
9 9 3) 2 1 3, 4 1 4 - 2 1 ) fcl2pDTR T- P C R Srfr O Z. <hf£«fc 
oT. f£^>A^ft<3mRNA*©$l^£fT-5^\ imRNAiOi^liu 

5fetifi^fc rtftftu SrfflV^ 3tiiR (B e c k, W. T. , et. al, C 
ancer Res. (1996) 56, 3010 - 20) \zmCtz. 

«) *5ISO AB C G 2 ^ >/^It* OSSft^ 
22 
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a s e«tt©SK'fb^t<kSm^k;&ffi*'r*«l«. (A) *3§BJ©ABCG 
««^*O#«ETT?**W0AB C G 2 ^ >;^**fcf»0»^^ PK. 

tt^isttsttm-raxe, (b) is (a) *x?ttm^nfc»^»tt&, & 

/jNflS (Leier I. 5, Journal of Biological C 
hemistry. 2 6 9 (4 5) : 2 7 8 0 7-1 0, 1 9 9 4©^: 

iJ^V-A±fcSpLM (Anbudkar, S. V. 6,-Proc. 
Natl. Acad. Sci. USA(1 9 9 2) 8 9: 8 4.7 2 - 

8 4 7 6 (D^mzmvTmUT~%2>) ftraofbi^. ij-->^»j 

tOlS'&S'tttt, *fSW©ABCG2^>Ad7«^tt'&Ufc;'fc'&*lK:#$nfc* 

^-5B*, »ttIiO«#ttXlR (Co r nwe I I MM. 5, P 

23 
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roc. Natl. Acad. Sci. USA. 83:3847- 

50, 1 9 8 6) a&ffizmv* m*>w&r=.\tt<D&ft^-73 i \ t £ytma 
ismmfc&m'*&Gm& b it t> o & s d s # u r * u ;vt ^ f ^;i/^T#$£ b , 

a— h 5 7 >f T731£««itt*»^-&«I©ifcl*tSfe*SI€r * £ £ ted: o T 

l^ffi{b^-#J^ *^BJO AB C G 2 ^ H £SH 

(□) (DWn&nm^ZZtfrZl3L2>&5£m®Xf7V--—>tt&iZ* (a) 
f^M'fb^CO^TT^BJ© AB CG 2 >/^ll ^fcte^cDgfcfr^:/^ K \Z 
SI^Il§ii!$tfc^l:4DI. AT P a s e^tt^SW^IS, 

(b) IS (a) T^nfcATPas efiH££, R^fc-&«5##«ET-C© 
ATP a s ei£te£:Jttfcb, *5SSOAB C G 2 ^ >;^S*stt 5 AT P a s 
e fdcfcS fgtt^b £ IWT * £S3RT 5li *-&tr = M#t*£ 

fclsK U -z>^(Cf UI>*10J0 A B C G 2 ^ >/^I$fc«f 

if s i< > p*mi/-;hsm, ^^i-A^iri5n§. 

ATP as e§tttt-jK«?im WA«AT P<9jn7K#^CcfcoT£05^$§ 
V>Wt<DBt&lk'&feA'?2> (Adam B. Shapiro 6, Journa 
1 of Biological Chemistry. 269:3745- 
3 7 5 4, 1 9 9 4#HBJ :£}£ft£lC«fc OS'J^-T^ £ ii^T?**- 
©#fcTfc**W-SATP a s e?S'l4^\ R4^*tfl5^*©*#«ETK:*H-SATP 

CG2^>;^HAifT5ATP a s e SttOSM'fb^iCcb^S^b^^T 

24 



0228894A1_I_> 



WO02/28894 ^ ^ PCT/JPOl/08112 

\zf8&\s1tffim<DtoJ& (i^>/^IS^it5ck5}:ffiIU&M^^ 

-&±.\znm&vfc'bm&m\<^ (a) #*gft ^ & ©#&tt ^ n e> © /mb \z m 
-r^xg, *3j:tf (b) x@ (a) trajgsnfc/Mfii i fc«isisnfcttaKft;'& 
©ab c g 2 ^ >/^s*fc^o»»^^ Fiz&zmMnfc&mommm.m 

tt£l&$1-3^«£MiRT£X3M£^o HrfrWCtt, Biol. C 

hem. 2 6 9. 2 7 8 0 7 - 1 0 ( 1 9 9 4) ©C«Jfc^l^fe^rSfc«toT3*l 

s, 43ctr; (b) x@ (a) Tas^$nfc«iBfl&4 , fc*si$nfcKS«ft;'&^as:, 
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te^£#**£-fr<5Xfg, (b) f^M^#I©#^ET, IS (a) T#enfcilE 

u (c) ig (b) Tiij^$nfc»^^*M^^tis^, mmffifc&vaft 
&&TT*(DmmwL<DMmftm^mmnfc&mm£ft&i;, *»abc g 2 ^ 

£^*&K£S#L'r<5Xg , |g=©^i£tt. Bruin, M. 

Cancer. Let. 146. 117-26 (1999) <©IB«fc*PCTlSi6 

wsaHBSrt^siaxtts®* (Mas) =to^^^bfe^^, ummt^m 

teu M0ABCG2 ^ >/N°^K^fc:«^(D^^^HlC^§M*M'fb'&t) 

©W0ii2i«tt*ia«t-2)Stt**-r*i: i w^sns. m~. ih© 
jfiim ^ s a*, ens kmrb $ n& ^ 

(DAB C G 2 * K £ U^t (D^ft^Zf^ \* &Wltim\Zf&m\sttffifl<Dmm 

26 
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iB»ft«wrr*xa, &<ktf (b) ig (a) T«ssnfc4i¥iKR*. *hr 

©AB CG2^ >^d7K*«K#^S«fflIfillSISffibfc«lH*ft3lfcjEH-rs^©f& 
fc&&Bl3E3:Sfc0^&S.. ..tt&^ftt-b-Cliv 

©ABCG2^>;^«^ibtt^W^bTABC G 2 ^>/^K©S 
21©«fc5fe^tt, I©ABCG2^>/^fi^t?»-^0 
<D MM aatV X^Sh X £ = 
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mmm 1 ] fl:^-Ant»©i3i : 

mmmi - n ^^x^n-AittiitLY/NR i«t ©is : 

-£^n-->^U>^ (jir^/^77ft) £/B^T£ii£!ltU LY/NR1 
(HJSM 1-2) -WMt&W- AlttlfiftL Y/NR 2MtfcCD*tHL : 

Rib; LY/NR2t«^tfc. 

(Hlil-3) thf^tl-AitttttPC- 1 3/NR1 3M*fc<D^ 
Sl : 

PC-1 3IM&&1. 1 ^M©^«-A#«ET*T?5ilMJMbT#«*nfc 
»tttt«*PC- 13X13$, $6iC2 0 MMO{b^-Ai?ffiTT-4il 
HJ&*U 4fl/TtfcnD--^«l, PC-13/NR13t^tfc. 

(»Jl-4) hhfl3^«-A»ttifi»HCTl 1 6/NRlIHM 
31: 

hct 1 1 6ffliig£ i . i tiMo^m-AW&T-vsmm^mi^xm-m^n 

fclttlMllHCT 116X13 $> $51:2 0 nMOit^m- A^fiTT 
4jaiW**b, ^WbTt&nnr-S^HU, HCTl 1 

28 
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j;^)y>^^o->^|, HeL a # 7 &fflB&$c£^-oWc 0 ^7t, IWICHeL 
al»e>I4Ufct$n§»HeLaS 3 m^W^it^- Am^^m 
littHeL a# 7 <he>Jt$£#i^/B t^fco 

zmmnn<vnM%: 1 x 1 owwe 1 1 tfs.z>£.v\z9 ^^u-b\zm 
nr. 2 4^ico 2 ^ >*x.^-?*-vmm'&, mgmw.istc.mm*nmizwx. 
rc e ist>\z7 2mmmmvt^(D%. ii^tcat^i, nm*<»?>/vm 

£0. 4%X)l*U — y^>-B^-e^-febfCo CMlOmM0Tr is- 
C 1 TlBtF^^fctib, SPECTRAma x 2 5 0 v&ftMWc ("EU^Fzl?— • =r 
A'^Xft) flTSJ^tfi5 6 0 nm, ^ft$fi4 5 0 nnVTrM^Lfco IC 50 « 

mm<Digm*5 oxm.mr^Mm^m^vx^.mL'^ wnts (Re 1 at i. 

ve Resistance) !<Zfo%mM<Dmt±fflMmzltf-$'Z> I C 50 m^(D 

^©^t b^^t^m-AMmmmw^^-rn^t^-Atit^-B 
izs^±<D-mmwm^hr^ mi) » ^^xft*oLY/NRii» 

Y/NR 2»Ub^tl - AlC^L 6 4§, jb^-BH»l2 1 0te£i£^ 
W'l4£^bfc (^,2) 0 
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2 . ^07.it^m- AWtt«is«E©#afiia?wc^-r*«stt 



LY 



LY/NR1 



LY/NR2 




IC50(|nM) 



IC50(|aM) 



IC50(nM) 



0.12 

0.0017 

0.046 

0.069 

0.28 

0.043 

0.015 

0.041 

0.0033 



0.029 

0.058 

0.25 

0.52 

0.067 

0.011 

0.057 

0.0071 



1.4 



12 

17 
1.3 
1.8 
2.1 
1.6 
0.77 
1.4 
1.5 



7.7 

0.36 

0.38 

2.9 

2.0 

0.19 

0.025 

0.081 

0.057 



64 
210 
8.2 
20 
4.7 
. 45 
1.7 
2.0 
17 



(H»!l3-1) LY, LY/NR1, LY/NR 2^&©RNA©pfi : 
LY, LY/NR1, LY/NR 2^e>CDRNACDPlM«^TCD^Tff ofco 

mi x i o 7 oii^bu^»»i;oTtt<i, m^mmz^^xmuiy 

fro ^<DWl. M£Q IAshredder (^F7^>tt) Iciol^^t'f 
XL, RNeasy (^7^r>*±) f~£D Total RNA^iSUfc. 
(»^iJ3-2) cRNA*: 

Total RNAB^3 2y gl;^7-i:tTT7- (dT) 24 (SE^J 
#-if : 3/GGC C AGT G AATT GT AAT AC GACTCACTATAG 
GGAGGCGGt- (dT) 24 ) £*n*., SUPERSCRIPT I I ©jffite 
3fWm (BRLft), \Z&X), ^#;^^7 7-^fflViT^DNA^:^b7to R 
»I%^I11DNA L i ga s e (BRL&) > ^clf DNA Po 1 
ymerase I (BRLt) , «RNaseH (BRLft) ME 
mt<Dny7 7 — &m^T2m£ 1 er-CJE^^tf T4 DNAPol 

ymerase (BRLt) £»b 2 *iDNA^^Ufe. Z.(Dfcmmt.7 
3uJ-)\>: 2UU^)VI± (1 : 1) /-JV^IS^HTofcfL 1 2 

M 1 <Dmm7k\zmm^t^ 0 cDNAl®#2. 5/ilfc:T7 Polymeras 
e (ENZOtt) > Htf>fttfcUTP, CTP (ENZO*±) St^TT^ 
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m& : 

Z.(Dc RNA 1 5 u g£ 1 0 OmM MES.1M [Na+],20mM E 
DTA, 0. 0 1% Twe e n 2 0 ^tfA^7 7-CHity->f 
ullKSubA, SubB, Mul9KSubA. SubB, SubCODN 
AT-f 9 DTI- — (77^f^MJ7^Xt) ^16PtW, 4 5t}:^V^T/W7 
ij^%fi£-~>3 >§ff ofeo DNAT-f ^7 nyu — ©jffi§}iDNA"7'f & WTU 

(3 Ufe^oTffo fco f©f#^? ©DNA7-f i7 n T I/— te#Hfc&ytM%%mz£L 
oTM^fTofco £T\ DNAT-f^nJV-lCS t rept av id inl: 
J;oTiffStlfcPhycoerythr in (^E V^-zl^ — Zfu — Zffti) £in 

l^fi^fT^^-cD^-v^ i gG , \i^>ih^nrc^r^fms t 

r e p t a v i d i nfcvffc (^2 &—z>tf=> HJ — £fc) <hSj&£?TV>S t r e p 
t a v i d i n Clcfc-pT^ffr^ tlfcP h y c o e r y t h r i ntJc^TS^ 

(H1^3-4) DNAT^^n7U-T-^©^lf: 

/W -f U if—: ft#MM©DNAT^ ^D7l/-«y->f 

fc. ^*O^«^M^0^*T«^->^^y^IJ^WV^ h^acT (77 
^^hU777;l±) ('^oTM^-^^WSr-r^ilt^^-pTff o^io ^ 
i©jtf S1I3V7 h7x7roComp a r i s o nMffi\z£.-o Tft^L YL L 
Y/NR2, LYi:LY/NRl©?gii$ittLTffofe. 
-€■00^, ^£^U?"cfctJ3 0 0 0 0®^<Z>^fc^4 J ^LY<hifcifebfc<h 
ifcLY/NR2iteMK)f3^±#tT^fc©^ABC h ^ 
— ^ — 77$ U— ©ABCG 2ifr£^T&tU I^©LYWCtb^3 1 fe<Dm 
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LY/NR2 


LY/NR1 


31.2 


6.0 


15.5 


13.4 


6.2 


NC b 


5.2 


" NC 


4.7 


2.3 


4.6 


NC 


4.5 


4.7 


4.5 


NC 


i 4.3 


3.8 


4.2 


3.2 


4.1 


NC 


4.0 


NC 


4.0 


-1.6 



S3. ^^X{b^-Aim^^^43V^TM^lC%^ 

(«) 



ABCG2 

afD70537 Full Length w/o function 
ATP Synthetase A chain 
Interferon Activatable protein 
Interferon Activatable protein 
3-beta hydroxylstroid dehydrogease 
Interferon Activatable Protein 
EST 

Y13275, Meta-associ tetraspan molecuh 
19kD Glycoprotein Autoantigen 
Lipocortin, x07486 
Ig heavy chain precursor 
Y-box transcription factor 

DNAT-f ^ o|7 l/-C«koTftfflSnfcAB C G 2 ©LY/NR 1 , LY 
/NR 2 BttfflfiftliRKlf® SitBt AB C G 2 © c DNAlr 

hz7u-7£.ux. &tz.t b&mt&M-AMmmm&rtz> t. b ab.c g 2,© 

»3»**ffir*fctefc, #5691© fc b AB C G 2 © c DNAtritSr^n-y £ b 
(HJfcfll 4 - 1 ) ZfU y b©ffr£ : 

LY, LY/NR 1, LY/NR 2 > HeLaS3> HeLa#7, HCT1 
16, HCT1 1 6/NR1, PC-13, 3/NR13»?» 
ISOGENfill (=y#>S>->tt) *fl V^7i3?M V '>7*- hiS 
tiO Total RNASrflMLfco i^T#e>MTo t a 1 RNA*>6 
77^hh77^ 2. O^h (>f >fcfbns?:c>*h) £J3WT#U (A) +R 
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NASrffML-fco %<bntz&Mf&&%z<D^) (A) +RNA0 . 8^g^M 
T;U^kHT^n-x^'l±^T^»jLfe 0 »f»Hybond N 

+ ^>7>> (7TytA*77^Ty7t) 1:2 0 XS S CA'y77-^t 

RATAL INKER (7h7^^->&) CTUVHUl/fc. 
(H5SM4-2) yD-^(DDIM^/W^uy<if-~>3> : ... 
V^77vAB C G 2 <D^fflfc*5ViTtt, 70-7*^1X1 W77ABCG2 
OcDNA»fJt*#«feae)»c:jKT«>Sf^*ffofc. TSSStenfcL Y/ 

NR20CDNA 2MlS»SiUTftfflU Y>7^AB C G 2 COD NAIH^U 
5%tCMtfc±^DNA7°7-f7- (ia^J#-^: 4/CTCATTTAAA 
AACTTGCTCGGGAACC) tT^DNA7°7-fT- (E3W-Sf : 5/ 
C AAGAGGC C AG AAAAGAGC AT CAT A A) £/BWTP CR££ 
Smtl^frofeo IMOll^lt ^DNA7*7-f 7-#2 0 0 nM, 0. 1 
mM dNTPs, Ex Taq DNApolymerase 

m o . 5M &&xmm\zttm<Drtv y t- 5 w 1 x\ mKj&&Bmu sou, 

£JBV>» 9 5°C-3 0$!\ 6 0t- 1^, 7 0t:- 2^©^^M2 9@iD 

lit mz. nztircMmmw&ftmvrzmz, zLommmmompnzT-— 

)VTZ>±ViI>NAy : 7-{ V— (@a^ll#-^: 6/TACTGGGGCTTATTA 
TTGGTG) (i:T^DNA7 P 7'f T — (iB^J#^ : 7/AAAAGCGATT 
GT C AT G AGAAGT GT) £r/B^T£ £> f£P C Rfc:«fcS*B|g£fr ofc„ M 
m<DfctbW'( ? ;HS9 5°C • 3 6 2t • 3 0 5@\ 7 2^C • 2#©1M£ 

3 5 E^DMb/to ^IMjOitfm 1 %T % U-7*>f )VmfmWl& «£tfX 
f^A^DSF^CctoTfT^L ^OY7XABCG2 cDNAHrJtS: 

TJ^7°7<A- >if*y V (77->tA • ^T^v'Tlt) SJBWr [a 

- 32 P] d C TPTlil, yu-ytVra. 

— 75\ t hABCG2CDtfeffiKl^^TttllJS^I5fc^Ufe*%igcDt hABC 
G2±ficDNAS^tI7'775 F l^DNA^-f v-(IB^J#^ : 
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8/CAAAAAGC TTAAGACCGAGCTC T ATT A AG C) <hT^ 
DNA^7<^- (IB3?iJ#-*f : 9 /AT C C T C T AG AC C AG GTTT C A 
TGATCCCATTG) C RlZ&2>Mm^ ^VXOm^ tW\m<D 

JiteX-mmis. y°n-7*£Vfro :n^^ ®^d-7*t^if DNA l m g 
£QuikHyb /W ^-fif-v- a > • V U zr-v-a > UF^y-> 
S:) 4"T'6 5X,.,3.,0^7 p W.><^U^<X$-&fe^>^l/>^inU>- 6 5°C.. 
-B#ra;W^U^Wif-S/3>^fTofeo -^<£>*£> 0. l%SDS£^t?2XS 
SCT1S3 0^ 0. l%SDSmO. lXSSCtiStl 5»?; 
frofc^ 1»I0. 1 %SDS£l§rtJ0. lXSSCT'6 5tlO»?; 
ffofCo MLfc/>7»®Mffitt^BAS 5 0 0 0 < ^-^T^^-f if- 

^fkF3U>tftHD^- tf) yn-^T/W^U^Xbfc. A 
B C G 2 7°D-y^/W XLfc/ >Z?U>Z:ffiMi£ s &t£ 0 . 5 % S D S 

£IWbfCo £GDt^ thGAPDH|fn-S;7°0-^tbT, ABCG2^n- 

m97,LY, LY/NRL L Y/NR 2lfiTlJDNAf^ 

mmtbZtLtc, Wc, HCT116/NR1, PC-13/NR13, HeL 

a # 7 co±x© t, Mt&w - Ai«TAB c g 2 iAfcWM$iwiz.mmimm u 

Kj|«5]HeL a # 7«^£>GDt: hABCG2^ficDNA©fl : 

5 - 1 ) Kil©ABC G 2@3?!i£ t(C bfe^D N A^^-1- T-IB?U 

ABCPODmRNAtUTfg^^nT^^SB^J (Genbank : A F 1 0 3 
7 9 6) £fe£KHTO3 H>t^D F>£te2ir£-5J-PCRfflCDl^&DNA 
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5' (iajij#-5f : 8/CAAAAAGCTTAAGAC CGAGCT 

CTATTAAGC) 

3' (S2^J#-^ : 1 O/GAATTAAGGGGAAATTTAAG 

AAT) 

5 ' ^7-fT-tiAB C PCDiB^J^iP^T 5 ' m^zmmmmH ind III 

mMM5-2) HeLa#7W^0Total RNABhfrOpi^o £tf 
c DNA®^ : 

kh@t«HeLa#7«0 I SOGEN^l ^>^->*t) 
£fflV^7~S?WV^:/T*-h&K£D Total RNA£P§SJ Lfco 
^CTotal RNAI^2. 5 # g iZ^^^C t. IT 1 8 JgSfttf) o 1 i 
go dT£JP;t, SUPERSCRIPT I (BRLt) \Z 

J:^ ^M^^T-^fflt/iTlBffiDNA^^b^o 

(»J5-3) HeL a#7tti*cDNA^^fcPCRffi[Cj;§ABC 
G 2Sfe^tf>ig<l'S<£:i&SIE?!l<E>*fe^ : 

^lF!l5-2THeLa#7i!l§cfcDlIl/fccDNA 1 £t 1 (125n 
g) ^iliiUfffll, ^DNA^7^T- £JS^TPCRt;i££i#"le£fT 
ofeo KJfom<Dffi.J&lZ. ^DNA^7- (IH^iJ#^: 8 43 £ OTOWt : 
10) #3 0 0 nM, 0. 2mM dNT P s „ LA Taq DNA poly- 
merase (^m^w^m±) 2 ul i &&zsmmizttm<Drty7T-5 ix 1 t\ 

— ^-y • XjW— £h) &m^. 9 4t- 3 0#, 5 5*0-1^ 7 2<C • 4#CD 

•tr-r 3 o iHir#D3ib7to lee^o^tt 1 %T^u~7,^)vm%%ma 

WX c DN A^(D^1B^JCD^ : 

A*>F©fM*5VUT^i9{iibm QIAqui ck Gel Extr 
action Kit (=¥Y^f>W) ^M^TDNA^HJiKUfco IsHlXL-fcDN 

36 



0228894A1J > 



WO 02/28894 ^ — PCT/JPOl/08112 




AttrTaq DNA po 1 yme raseCiD 3 '*^A£#;&Db7£f£. 
Eukaryotic TOPO TA^D-->^yh H>h'hn>'x> 
*±) OD^^V^ 77X5F^^-pcDNA3. l/V5-His-TO 
PO-\U-^n-->yUfCo CM^IITOP 10 c omp e t e n t 
cell W>t:hD^x>lt) izMA^TKm&mVZKD-Z, cDNA#Aifr 

^PCR^W^#X^nfe^a->^T>H>'U>^^LB^T-^i§*b, 
QIAprep 8 Turbo miniprep kit (^yy>4±) £ 
/8^T;/^X^ HDNA^rpmbfCo i&«@E^J<2&^<afc&<Z>SJ&te DyeD 
eoxy Terminator Cycle Sequencing Kit 

(ABia) *m^~cft^ ^^wji^-^y^-^m^xmmvr^ 

^n^Olt^ H e L a # 7 tt i 0 ¥1L&AB C G 2 O^^fi c D NA© 

*5gH^©t: hABCG2©^S@B^J^IB^J#-^- : 1 ^O^ftcDN 
A£^n-->^bfc*B§«tfc ( TE. coli HELabcg2j tSIB) 

C-rf ) ^t6ilP;©^^ • 

&T%> : S ffi^m-O < ^rtf* ITS 1 1 4-^6 3 0 5 - 

8 5 6 6) 

(n) tlxftH (M«f6B) :¥^12^9H250 

(A) ^f6#^: ^WM^f6mi 8 0 5 3^ (FERM P- 1 8 0 5 3) 
(-) mi£M^<D&WU : 3*£9J3 5 B 

• Bl^fetC^UT^Sfe#^ : FERM BP-7 7 2 6 
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zn$zT:£m<Dm&Mm&£ft-c^z>AB c g 2 jte^te 2 m^t> abcp 

£ L- T$g£ $n^=b©<!:BCRPib Tf8£ $ *l£: £ + TrSf 

2 4#g©7^/i$n-h*t§M (ABCP«A'JX BCRP«77-> 
SrZt — K) , 1 6 6#g<Z>T3- /^£3-F-r3£i$# (BCRP^M5X 
ABCPS^$>f$3-H) , 2 0 8#g(D75;i$3-Ht^(B 
CRPtt7iZJl/77-X ABCPlitU>^3-h') , 4 8 2#@©7$; 
^£3-Ff£2fcfr (BCRP«XI/^>, ABCPtt7K->$3-F) 

*mn%m<Dmtzmm\-$, 2 4#@, i6 6ti, 2 0 8ts©7$;i^n 

- KtS^t^^TttB C R P EPS, ^n^n77^>, ?)v?$>. 

7:c-;i/7^->£n— FU j£^4 8 2#@©75yt^n- F-r^^co 
V^T^ABCP £|WIbX;i/^>£n — F bTV>3 ofco WVi 

t MEtaiS*cDNA^fflV^PCR^:d;5ABCG2a&f 

H e L a # 7 mmfr £ frlfc A B C G 2 it-^cDlEWA B C P & § V>teB 
CRPCDiS^J<hS^^^}C^V^T, t: hIE^I^S5fe(DABCG2 cDNA 

Human MTC™ Panel I u— >^y^7%t) iz^tl^m. 
43<fcOTlH*^^cDNA 2. 5^1 (~0. 5ng) ^SitTilfflU 
^DNA^^T- (I2#J#-*§- : 8/CAAAAAGCTTAAGACCGA 
GCTCTATTAAGC, I5?'J#-*§- : 1 1/AGAGATCGATGCCCT 
GCTTTACCA) ^ffl^TP C R^ck^^ipS^fTofeo SJ&fi^l&J&teu 
ISDNA^-I'T- (@23*J#-^ : 8&£OS2?»J#-*5- : 11) #2 0 0nM, 0. 
4mM dNTPs, LA Taq DNAp o 1 yme rase 0. 5^1 

^uhi:#io/\'7 7 7-5m it\ mfcfommmz 5 0 ^ 1 £l-7c 0 h«b 
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1#<E>M3I^ 9 4t- 3 0§\ 5 5"C-1#\- 7 2<C • Z ft<DW7 )V& Z 5 

7*D5 FMiaoTff ofc. P CRSittQ I Aa u i c k PCR Pur 
ification Kit (*7-$*>*fc) £JBVvr*Rb;fc:«, ffi&i&SIB^J 
OD^lCfflVifeo &gE^J©&5£©fc#©SJ5&« (^£09 5-4) ttigjilK: D 
yeDeoxy Terminator Cycle Sequencing 
Ki t (ABIt) £JB^Trr^ 3t5t^e«r^— dr>1^— *fflViT#«bfc. 

cnfe<o*s*. th»fi*J;rfl?i4*oABCG2 cdnac^^t, 2 

4#@, 16 6fl, 2 0 8#@Rtf4 8 2#l75/»fta-Ht««»K:^ 

vvr\ ^n^-Tu 7^~>. t?)V#-=>. 7^~)it?->, T)\,^-y&n— 

[HWJ 7]fchABCG2 #83Bg*fflBS<0ff£fi : 

HJgfll 5 fc^bfe«fc-5 fc. He L a # 7 igffl/&^ fc b AB C G 2 <D±& c 

DNA^KW^^X' F'P c DNA 3 . 1/V5-H i s-TOPO- 
(-f>t*ho^oc>1±) ^U^/vfdo u©ABCG2^775 F£P C- 

T, ABCG2IE^I£^£ft^^-^^«Afc?T^ £Wfe¥frbT^lfc§ 
fTofCo h^>X 1 i7ai^>'3>^00 2 0^{C> ? ^^^^>'> (GIBCO B 
RLtt) 0. 2m 1 g/m 1 £:Sir»tR*i6.fc2afcU &«E©*#"«»HWaMI 

G2©38S£W<:fc. ABCG2^)Sl/^raSbT^7n->PC - 1 3 
/ABCG2-2, PC-1 3/ABCG2-3i©tli^l^ 
\zm^fro 7— If >ZfUy &M%&fr*>RN e a s y mini k i t (3f 
7y>t) CJ;DlIUfct o t a 1 RNA 8 m g ^^M^ll 4 iiua^^;!/ 
A7Jl/ft F7# o-^3Ett^;PT^»Ufc», *3§BJ©t h A B C G 2 <Z> c D 
N A if Jf * ^° n — ^ t b Tfl? #T *fr o fee 
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^P — >PC- 1 3/ABCG2-2tPC-l 3/ABGG2- 
3 tC^V^T^B^CDAB CG 2 ©^^ODlft§^S^K* *>*U -^CDfgiHate^ 
0->PC-l 3/ABCG2-2fC*5ViTWfM^PC-l 3/NR1 3© 
^J3 5%, ^n->PC-l 3/ABCG2 - 3 fc&^T, Wte*Blfi*fcP C- 1 
3/NR 1 3£>i&2 0%Tabofe [H2] . 

[Hlfifll 8]khABCG2 3feS«ffi©#«fc^*i^fc W*«Stt©Wje : 
PC- 1 3«l:ABCG2^775 F&»AU&5fc£»K»SIBHB©JK 

83i8gf4£2iJ60!l 2 fcifBmbfc S R B ^TfTo feo 

:©^I, ^^^-O^iAbfcPC-1 3 ««^®2 ~D<J)\^m\zM\, 

T»tt*wS^ofc. <rn(C*fb> ^AABCG20^§Ji«©» ! £)iS?^^fe^ 

n — >T*5PC - 1 3/ABCG2-2H — ©<^£#Ab£:P C - 1 

3 mm izst^k-erm - a £*f b 2 2 as, it&m-Biztti, 1 7f&©w&«&33*u 

^fcSSSiMODSS^ofc^a— >PC- 1 3/ABCG2-3(W^-0 
M*AU&PC-1 3 MJCit^fc^-Akl^b 9 fe, ^i-Bl^tl 
1. 7f&©Wtt^£^b, AB CG 2 ©I^lfCtoTCneOKP * JVK 

CG2£SAbfcPC- 1 3«I«|0I1, t^*>^hfi/X htf 

5 W>hn>fc^t5PC-l 3/ABCG2-2tPC- 1 3/ABCG 
2 - 3 ODfttegm^-n-^tl 0 . 4 2§t, 0. 6 ItlUBCRPS: 

Me.F-7izmxmmvittig.tzm3 o&mmzfrz£!,**>mi& (Doy 1 e, 

A. et a 1 . > Proc. Natl. Acad. Sci. U. S. 
A. 95, 15665-15670 (1998)) < mfc2> >b<D 
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mmm 9] ab c g 2 ^ittftTcD-f > f n#;i//\v--;i^b^% 

PC-1 3W:ABCG2^7X$ F^IXl/fc^IlMiCfe 

/to lBi:5 0/^M© [ 14 c] ik&m-B^tsmmt&WkV. 3 7t:, co 2 

•<>^a.^-^-^T:-i 2 ofttgmv, ^^ji^mm^izmv&^rco 1 2 
7 ? ->>^«^fJi^iU4 0 0 xg, 4x:-e3ft&>bvxM!&&mi&vfzo nmm 

L7to :®*IT r i t o n X- 1 0 0 2 0 0 0 Xg. 4XZX 

ncon a oh izmm vtco #6 nrc±m^- y ?)i twrnftv- > yju^n^mz ? 

U7l/;H. (##<ft^&) ^SD^.T^#:>'>^ 1 l/-'>3 >mi7£m. TRICAR 
B 2 3 0 0 (/\°^^7-K1±) T$J5£U ±mV>7)Vt.Wmft J *>7)V<Dm%:& 

ABCG2M^775 h'^AUPC- 1 3/ABCG 

2- 2mmtz&i?%<b&w-Bowmmmt&w-AMmmi&pc- 1 3/nr 

z\<Dffimfrz*mw^mfimt£.mQ& ! b^>AB c g 2 ^^brv^^^^^ 
Tfc&m-BcDwmtimmizi&TLT^fro z\mz^D^m.^iz^.^ > k 

CHASM 1 0] mS«m^A{Cct^ABCG2-4 8 2 T 15^1^0 : 
4 8 2#SCD3 F>^T;V3r^>£3 — Fm5li©ABCG2 (I3?U# 
1) ffF?$©Doy 1 e^<D$8^C e fc§ 4 8 2#|®3 
£ n — FT £ B C R P t bTi^$ tlX^Z> fe© £ ©it ^£I3J3 £> ft\Z-? Z> 

tctb\Zs mmm 5 ht^d-->^ a b c g 2 jt e^<z> cdna mm * & 
t\z, ^T(D^o\zimmmm^mxhxBCRpm(D±mABCG2 • cdn 

A^MUBCG2-4 8 2TiUc (IH^J#-^ : 12) 0 £CDl33ajte 
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7a; mmm ciut^BCRPt L-xmw^ nt ^ & o t m ct % 5 

(HJS^l 0-1) ABCG2-48 2 Tffi^JfcfSifeT* A 
*^ABCG2lfef®cDNA|H?lJ^ ; fe<!:^ ABCG2C48 

£«it&x.fciB?'J ABCG2 • c DNA<OfflSW^n^n©*C73: 

-;W2 0C!)PCRfflDNA^7'f , 7-^^fc [04- (a) » ft 

5' (I3?'J#^: 1 4/CCATGAc GATGTTACC AAG 

TATT) 

3' (I2?U#^: 1 5/AACATCgTCATGGGTAATA 

AATC) 

mmm. 10-2) 2 ©1^© pcri: <£ ^.tiftoiA : 

JfcfC, ^5irT^SUrcABCG2jte?cDNA^feoy77;5 K««F 

Ai^tf-£^n^ftPCRfcTfmbfCo 

±^iOcDNASTmi5' ^-f^-'CEW**: 1 6/CATTCATC 
AGCCTCGATATTCCA) 1 0 - 1 KlTfMbfc 3 ' 

- (m^m^: 1 5/AACATCgTCATGGGTAATAAATC) Srffl 

v>tp c-RmmOrco tsi® c dna^^jsmi o ' 

(SB^iJil^: 1 4/CCATGAc GATGTTAC C AAGT AT 
T) £3* ^MV- (IE?iJff : 17/ACCACACTCTGACCTGC 
TGCTA) 6ffi^TPCRI«l/fc [04- (b)\ 1st. PCR] . 

SSfc, 2:n6 2tJ©cDNA»fM-*a«i-r*fc»^ 2O0cDNA«S^ 
U 5' (IB^Wt: 1 6/CATTCATCAGCCTCGATA 

TTCCA) 3' OE^JSHf : 1 7 /AC C AC ACTCTGA 

CCTGCTGCTA) ^ffi^TP C RK:«fcS«l«*ff [04- (b) . 2n 
d. PCR] , **WW»*rt*K*!JP CR««ft*&. PCR«©£iSi 
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mt i %o7^o-xy;v$ffl <A-c#$t u n> H©«^sr* ^ v u xgj o as l 

QIAquick Gel Extraction Kit (+7£*>!fc) 
^fflViXDNA^rlHlJRUfec HJiRUfeDNA^r T a q DNA polyme 
raseCJ;l93' 5fc*KteA&tfJnL&gL TOPO TA^n-Z>^yh 
«>b'hoy>a) CD«t*TK:«ev^ ^7X$F^^-pCR2. 1-TOP 
O^^D-r:>.^Ufc. cnS^BBTOPlO .competent c 
el 1 (-f>fho^>ft) ClAtTflgibfc©^, cDNA#A$rJt£ 

C R WMlififtX-Z tlfe ^ o - > £ T > fc!-> U > L B JgJfcX— b , Q 
IAprep 8 Turbo miniprep kit (3rT^>#:) 
tiT^'KDNA^Ittfc. *Si3?a©SSt3e©fc8&<DSJCtt DyeDe 
oxy Terminator Cycle Sequencing Kit 

nxv> « £ £ *«Bl/fc. 
(mmmi 0-3) ^fiABCG2 -4 8 2 T • c DNACMi^lM 

10-2 izxi^mvrcm.mmm^mxvrc c DNAifit?:-? - ©^^^^) 

|ftl)ZO©IJKii, Pvu I I, Nco I£JHWr«J»rU *&BBJ&£ 

bfcABCG2it^?cDNA^P vu IKNco I *ffl^X^JWfbfc«b 
CD^^-r-S^tiCfcoX, 3 K>4 8 2W^*frtT«*3&*, £&<B*A£ft& 
^fit^tt^mfe^ fcAB C G 2 jte^^)±S c DNArt$#£>n> H*l£AB C G 
2-4 8 2Ttbfc. 

CCABCG 2 -4 8 2TcDNA^7^5 h*^^— p c DNA 3 . 1/ 
My c -H i s ld#AU Wr^aiJfi^S^^^S F&fMbfc, HftS^ilT 
OP10 competent cell (Oh'hD^ft) tiAttil 
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^T— fey hfcJ;*PCR*fTV^ fSsns**s©pcRi<»m$nfc 

>^LBW-B«U QIAprep 8 Tu r bo mi n i p. 
rep kit (*T<y>#) *ffl^7^5 HDNASiKUfc. 4Mfi!#l 
©fcj£©fc«S>©KJ&« DyeDeoxy Terminator Cycle 
Sequencing Kit (AB I ft) */B^Tff ^, «^Sft->-^> 
ij-^^T§il/ABCG2-4 8 2 T©S2W?**££S*Kk&. 

1] *»9!OABCG2*b<ttABCG2-4 8 2T*56at«M 

C F — 7 *fflj&©ffrifc : 

^Jg^5TiH^bfe*5IHJ©t: hABCG20tScDNA> 3gU<fcj:^dS0!l 
1 0tiIbfcABCG2-4 8 2 T c DN A&^n^n^fr&fvfcW)<®}MB&m 
^7^5 F£fc h?Lf«fe5MCF-7iteCX7x^f> • h^>X7 

(WTZ!7iH:fofc. ^fcffltUT, ABCG2BB^I^^^^^ 
©2BtCvx^^> (GIBCO BRLtt) 9 0 0 /ig/ml *^tf« 

-^gU, y_4f>^ n ^ hj5?WaDABCG2<Z)5iI^fc. /-if> 
Zfuy M£> §»^RNe a s y mini kit (3r7£*>ft) D 
HgUfct o t a 1 RN A 8 n g &£%0J 4 tIBJ«Kl*;WAT^t F7# 
□-X^te^lz-e^lUfc^ #3B9i©b: hABCG 2 © c DN AlfrJt£yn- 

^ B I©AB C G 2 £SAbfdtfflJi§^ D-^6ttMCF-7/R 
75;®fi*T^5ABCG2-4 8 2T*iAUfcilfi^O->^5 
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^-e&ofc (05), 

mmmi 2] *^<2ABCG2;gb<teABCG2-4 8 2 T^^f^M 
C F - 7 ^ffl^O^-SI'fb^^J^'r ^^Stt^Mi^ : 

MCF-7$HJ3S^, ABCG2^7^5 h*tU<ttABCG2-4 8 2T 
^1^7X5 F^^Abfe^^K^«cr>m^M^te^^^I2 IZtZWlVtz. 

lfflfl»^-r^^W^tLT^bfc [06] 0 

££>7SgJH, ABCG2-4 8 2 TSiAlfcMC F - 7 /T 8 - B I: 

t))v;v/-)v<Dm\z, m^^t^mzMhxMm^-r^mwmm^mfsimM^ 

cnil^l, *|g^©ABCG2&iAUcMCF-7/R7H it^m~B 
\Z2 2^£^Wtt£^U£:£W;rte, 5h^>hD>t:^ltW>3. 8 

fgowtt^^-r©^-^ 7Hu 7T-r i/yjkwv; )\,M^y\zn\^x.\iL§L< m 
^agcoAB c g 2 mmnmmt&m-BizMtiimzM&tfsLZ z. t&^-znfro 

EXJi<£: 0 B C R P tLTi^^tlt^^-f ~7<DA B C G 2 ^XSVifgfflO^ 

2 aw > f n%)wv/-)i<Mifc&mm&tt J *-t2> z\ t^m^nr^ 

[Hlffll 3] *PJ(DABCG2fL<liABCG2-4 8 2 T£r^§?rr&M 

c F - 7 mmz^n^ > Fn^;w\^/-;i/^^0^<D^ : 

MCF-7MfC2|s:^BJ(DABCG2, fl<HABCG2-48 2T§iA 

fee 

6 ^^)v^m^u- b\zmm& 8x10 s m/we 1 1 s^&^-i&ig 
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mVfc* &B\Z7 MM© [ 14 C] it^m-B^tsmmt^mV. 3 7°C, CO 
2 -f>^^^— ^ — 4>tl 8 0#ig»U ^^l/ft^&fflJ&^KlI&Oii^fco 1 
8 0^Mji^H^^il:^^7K±{-®^^ PBST?IBlS&3lHHfeJ*l,fc*K:, 
«lC2NCDNaOH^5DX., 4 0 "CT 6 0 ^mmVXmm^^r^ ^tlfclt 

fcisy^U-is3>mfem* TR I CARB 2 5 0 0 F&) T«£U 

Ml*l#*ft*£:U£: [0 7- (a) 3 . 

Z.CDmmcDmZk. ABCG2-48 2TS«XlfcMCF-7/T8t, 
BJ0DABCG2 ^#AbfcMCF- 7/R 7 fc:|3V>Tfc^-B 
tTLTI/^c, ABCG2 — 4 8 2 T ^iAtfcHltti, 

mmmi 4] *5SiOABCG2tU<ttABCG2-4 8 2TS5ISt«M 
MCF-7»*li©ABCG2, gb<ttABCG2-4 8 2T«iA 

£f\ 6^xJPM^l/-hi:«l- 0X1 0 6 ffl/we 1 1 

O^JlBatfcWiBM^fcJK-JticjB*, PBSir«l6*lIiI«B»bfc«fc, 2. 5% 
bV7°z/>-cmM*mmV4 0 0 X g, 4tJT3$^'frUT*WIS£lHlJKUfc. ttl 
1 % B S ASr&tf H ank's Balanced Salt Solut 
i onsK5K»U h*-*-* Epics Elite <3-;V* 

Tfc^cD^a^'J/tU iiftfliit7c [0 7- (b) ] . 
MCF-7»t*»ABCG2, R^AB C G 2 - 4 8 2 
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St\ 6<7x;Hgtl:7V— blzmm&l. OX10 6 i/we 1 lif^- 

o 2 -f>^-^-4"T3o^iu it^m^mm^\zmv)Th^rc 0 30 
ttmmwtmm&w.i5\zfcji\zm%. PBsx-mm^i^m^^r^mz. 2. 5% 
h u y-»xmm^mmi, 4 oox gl 4rT3#it^LTMj&£®iKLfco m 

1 % B S A£ra t?H ank's Balanced Salt. Solut 
ionsClfU 70-^ h^-^-, Facs Calibur h 
>5*-f y=*->V>4fc) TMb£-«f©3bteS*SfitU aaiSrtaFMtUfc [07- 
(c) ] 

£<2fl¥#r<Z)*gm, MCF-7/T8«m 5 N^D">hn>®iii^ 
<Pffl$nTV^^\ MCF-7/R7»Hfl&fc:i3^TteU i®5 0%mm^-CVfr 

f-7 xt smmon—y^xDwmm^ H7&—<D&&mxhtcimM<Dm5 

0%fC£TM4>T£^\ MCF-7/R7»m ^^-©^SrigAbfcj&ffl 
kLt©££#>5, *»ABCG2tABCG2-4 8 2TH 17$yi 
I|l|Jh©fyM©Wjij£ 
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R 




»»U RttTK*^^. 75/1, *jV5Jl/75y«, XttlftV^3flOk 

j:^fx-;»5^5ii* i e)i«n5flst<fcoTijisnTt) t tv«7 
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5 . MIB^ U % 2 Vtt Y CD D N SH^iJ#-^ : 1 *l£ D N AI2 

F : 
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7. m?m^: lTl$n5DNAE5iJC*ViTl 4 8 9#1©II (G) £: 
^l/^F, 



10. ff^©|gffl9jCfB«(D^M^^^^«l-^ M^Mem^*fc«^^ig 



12. TI3-^ (I) T^$nsflS-&«!Hw»bTWttSWr*n|l¥L! 
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l 5. ilMB«fc#*8affl#, TIB— «5£ (I) *cg§n5^i»T?*5i:tS 
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17. ttnE*>/^«©i£tt*^ WRflSfl:^*i*3W**KtbT, f£SSt£© 
1 8. |»*©ttBl*fctt2IB«©^>^^K©*ti*E*t-S*K*X^U 
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2 3. if^©igffl2 oj^6 2 2<D\,*-?tifr\zmffi<Dj5mz£Qm?jt<Dffimi \z 

24. mzmfc^mmmw. tib-hKjS (i) T^£n£rt?&#n?&3£££ 
fc-r^w ^©sra 2 3 \zmm<D^m 0 
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1 



m4 



ABCG2 



=1 K>4 8 2 
•Argj 



5'- TCTGATTTATTACCCATdA@GkTGTTACCAAGTATTATATT -3« 
3 ' - AGACTMATAATGGGTaHcF AC AATGGTTCATAAT ATAA - 5 ■ 



— " 5'- ccatg^HgKtgttaccaagtatt -3* 

3 -_ rTAAATAATGGGTA Qfaclr A CAA -5' 

; Thr ! I z'zf^^^c- «e?im^--. ] sTj 



(b) 2|SPgPCR 



729 top 



._a.K> 4.8,2 .._ 

• " ! > • • • •' 



23^ 



"K — 

i 163 bp - 



1st 
PCR 



5' Zf^^C^T— 



729 bp 



1 63 bp 



ea^is *f : 1 7 



2nd 
PCR 



F It 



t 




879 bp nK>4 8 
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BEST AVAILABLE COP . 

4/7 



.0228894A1J_> 




NSDOCID: <WO 0228894A1J_> 



WO 02/28894 



• 



PCT/JP01/08112 
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H Daunorubicin 
■ Mitoxantrone 

□ <b** B 

HI Camptotecin 
OH Paclitaxel 
Topotecan 
Vincristine 
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SEQUENCE LISTING 



<110> BANYU PHARMACEUTICAL CO., LTD 

<120> Drug. resistance gene and use thereof 

<130> P2678PCT-GN 

<140> 
<141> 

<150> JP P2000-303441 
<151> 2000-10-03 

<160> 17 

<170> Patentln Ver. 2. 1 



<210> 1 

<21I> 2027 i 
<212> DNA ' 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (45) . . (2009) 
<223> human ABCG2 
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<400> 1 

ttaagaccga gctctattaa gctgaaaaga taaaaactct ccag atg tct tec agt 56 

Met Ser Ser Ser 
1 

aat gtc gaa gtt ttt ate cca gtg tea caa gga aac ace aat ggc ttc 104 
Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn Thr Asn Gly Phe 
5 10 15 20 

ccc gcg aca get tec aat gac ctg aag gca ttt act gaa gga get gtg 152 
Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Val 

25 30 35 

tta agt ttt cat aac ate tgc tat cga gta aaa ctg aag agt ggc ttt 200 
Leu Ser Phe His Asn lie Cys Tyr Arg Val Lys Leu Lys Ser Gly Phe 
40 45 50 

eta cct tgt cga aaa cca gtt gag aaa gaa ata tta teg aat ate aat 248 
Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu Ser Asn He Asn 
55 60 65 

ggg ate atg aaa cct ggt etc aac gee ate ctg gga ccc aca ggt gga 296 
Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly Pro Thr Gly Gly 
70 75 80 

ggc aaa tct teg tta tta gat gtc tta get gca agg aaa gat cca agt 344 
Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg Lys Asp Pro Ser 
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85 90 95 100 

gga tta tct gga gat gtt ctg ata aat gga gca ccg cga cct gcc aat 392 
Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro Arg Pro Ala Asn 
105 110 H5 

ttc aaa tgt aat tea ggt tac gtg gta caa gat gat gtt gtg atg ggc 440 
Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp Val Val Met Gly 
120 125 130 

act ctg acg gtg aga gaa aac tta cag ttc tea gca get ctt egg ctt 488 
Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala Ala Leu Arg Leu 
135 140 145 



gca aca act atg acg aat cat gaa aaa aac gaa egg att aac agg gtc 
Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg He Asn Arg Val 
150 155 160 

att caa gag ttalggt ctg gat aaa gtg gca gac tec aag gtt gga act 
He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser Lys Val Gly Thr 
165 i W8- 175 180' 

i 

cag ttt ate cgt ggt gtg tct gga gga gaa aga aaa agg act agt ata 
Gin Phe lie Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Thr Ser lie 
185 190 195 

gga atg gag ctt ate act gat cct tec ate ttg ttc ttg gat gag cct 
Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe Leu Asp Glu Pro 
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200 205 210 

aca act ggc tta gac tea age aca gca aat get gtc ctt ttg etc ctg 728 
Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val Leu Leu Leu Leu 
215 220 225 

aaa agg atg tct aag cag gga cga aca ate ate ttc tec att cat cag 776 
Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe Ser He His Gin 
230 235 240 

cct cga tat tec ate ttc aag ttg ttt gat age etc ace tta ttg gec 824 
Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu Thr Leu Leu Ala 
245 250 255 260 

tea gga aga ctt atg ttc cac ggg cct get cag gag gec ttg gga tac 872 
Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu Ala Leu Gly Tyr 
265 270 275 

ttt gaa tea get ggt tat cac tgt gag gec tat aat aac cct gca gac 920 
Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn Asn Pro Ala Asp 
280 285 290 

ttc ttc ttg gac ate att aat gga gat tec act get gtg gca tta aac 968 
Phe Phe Leu Asp He He Asn Gly Asp Ser Thr Ala Val Ala Leu Asn 
295 300 305 

aga gaa gaa gac ttt aaa gec aca gag ate ata gag cct tec aag cag 1016 
Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu Pro Ser Lys Gin 
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320 



gat aag cca etc ata gaa aaa tta gcg gag att tat gtc aac tec tec 
Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr Val Asn Ser Ser 
325 330 335 340 



1064 



ttc tac aaa gag aca aaa get gaa tta cat caa ctt tec ggg ggt gag 
Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu 
345 350 355 



1112 



aag aag aag aag ate aca gtc ttc aag gag ate age tac acc acc tec 
Lys Lys Lys Lys He Thr Val Phe Lys Glu He Ser Tyr Thr Thr Ser 
360 365 370 



1160 



ttc tgt cat caa etc aga tgg gtt tec aag cgt tea ttc aaa aac ttg 
Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu 
375 380 385 



1208 



ctg ggt aat ccc *cag gee tct ata get cag ate att gtc aca gtc gta 
Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He Val Thr Val Val 
390 I 395 400 



1256 



ctg gga ctg gtt ata ggt gee att tac 1 1 1 ggg eta aaa aat gat tct 
Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu Lys Asn Asp Ser 
405 410 415 420 



1304 



act gga ate cag aac aga get ggg gtt etc ttc ttc ctg acg acc aac 1352 
Thr Gly lie Gin Asn Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn 
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425 430 435 



cag tgt ttc age agt gtt tea gee gtg gaa etc 1 1 1 gtg gta gag aag 1400 
Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe Val Val Glu Lys 
440 445 450 

aag etc ttc ata cat gaa tac ate age gga tac tac aga gtg tea tct 1448 
Lys Leu Phe He His Glu Tyr lie Ser Gly Tyr Tyr Arg Val Ser Ser 

455 460 465 

tat ttc ctt gga aaa ctg tta tct gat tta tta ccc atg agg atg tta 1496 

Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro Met Arg Met Leu 
470 475 480 

cca agt att ata ttt acc tgt ata gtg tac ttc atg tta gga ttg aag 1544 

Pro Ser He He Phe Thr Cys He Val Tyr Phe Met Leu Gly Leu Lys 
485 490 495 500 

cca aag gca gat gec ttc ttc gtt atg atg ttt acc ctt atg atg gtg 1592 

Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr Leu Met Met Val 
505 510 515 

get tat tea gec agt tec atg gca ctg gec ata gca gca ggt cag agt 1640 

Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala Ala Gly Gin Ser 
520 525 530 

gtg gtt tct gta gca aca ctt etc atg acc ate tgt ttt gtg ttt atg 1688 

Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys Phe Val Phe Met 
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535 540 545 



1736 



1784 



1832 



1880 



atg att ttt tea ggt ctg ttg gtc aat etc aca ace att gca tct tgg 
Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr He Ala Ser Trp 
550 555 560 

ctg tea tgg ctt cag tac ttc age att cca cga tat gga ttt acg get 
Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr Gly Phe Thr Ala 
565 570 575 580 

ttg cag cat aat gaa ttt ttg gga caa aac ttc tgc cca gga etc aat 
Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn 
585 590 595 

gca aca gga aac aat cct tgt aac tat gca aca tgt act ggc gaa gaa 
Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu 
600 605 610 

tat ttg gta aag cag ggc ate gat etc tea ccc tgg ggc ttg tgg aag 
Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp Gly Leu Trp Lys 
615 620 625 

aat cac gtg gee ttg get tgt atg att gtt att ttc etc aca att gec 
Asn His Val Ala Leu Ala Cys Met lie Val He Phe Leu Thr lie Ala 
630 635 640 



tac ctg aaa ttg tta ttt ctt aaa aaa tat tct taaatttccc cttaattc 2027 
Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
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645 650 655 



<210> 2 
<211> 655 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 
15 10 15 

Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 
20 25 30 

Glu Gly Ala Val Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
35 40 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 
50 55 60 

Ser Asn He Asn Gly lie Met Lys Pro Gly Leu Asn Ala lie Leu Gly 
65 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 
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100 105 110 



Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Yal Gin Asp Asp 
115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 

Lys Val Gly Thr Gin Phe lie Arg Gly Val Ser Gly Gly Glu Arg Lys 
180 185 190 

Arg Thr Ser He Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe 
195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 
210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 230 235 240 

Ser lie His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 
245 250 255 
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Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
260' 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 
275 - 280 285 

Asn Pro Ala Asp Phe Phe Leu Asp lie He Asn Gly Asp Ser Thr Ala 
290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu lie lie Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 
325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 
340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys lie Thr Val Phe Lys Glu He Ser 
355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 
370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin lie He 
385 390 395 400 
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Val Thr Val Val Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu 
405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 
450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala 
515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 
530 535 540 

Phe Val Phe Met Met lie Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
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545 550 555 560 

He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 
565 570 575 

Gly Phe. Thr Ala. Leu Gin His Asn Glu Phe Leu Gly Gin. Asn Phe Cys 
580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 
610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val lie Phe 
625 , 630 635 640 

Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 3 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Seouence:artif icially 
synthesized primer sequence 

<400> 3 

ggccagtgaa ttgtaatacg actcactata gggaggcggt tttttttttt tttttttttt 60 
ttt 63 



<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence:artif icially 
synthesized primer seauence 

<400> 4 

ctcatttaaa aacttgctcg ggaacc 



<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized primer sequence 



<400> 5 



caagaggcca gaaaagagca tcataa 



26 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: artificially 
synthesized primer seauence 

<400> 6 

tactggggct tattattggt g 21 

<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :artif icially 
synthesized primer sequence 
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<400> 7 

aaaagcgatt gtcatgagaa gtgt 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: art if icially 
synthesized primer sequence 



<400> 8 

caaaaagctt aagaccgagc tctattaagc 30 



<210> 9 
<211> 31 
<212> DNA 

<213> Art rf icial Sequence 
<220> 

<223> Description of Artificial Sequence: art if icially 
synthesized primer sequence 

<400> 9 

atcctctaga ccaggtttca tgatcccatt g 
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<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :art if icially 
synthesized primer sequence 

<400> 10 

gaattaaggg gaaatttaag aat 23 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauenceiartif icially 
synthesized primer sequence 

<400> 11 

agagatcgat gccctgcttt acca 24 
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<210> 12 
<211> 2053 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :ABCG2-482T 

<220> 

<221> CDS 

<222> (32).. (1999) 

<400> 12 

ctattaagct gaaaagataa aaactctcca g atg tct tec agt aat gtc gaa 52 

Met Ser Ser Ser Asn Val Glu 
1 5 



gtt ttt ate cca gtg tea caa gga aac acc aat ggc ttc ccc gcg aca 100 
Val Phe He Pro Val Ser Gin Gly Asn Thr Asn Gly Phe Pro Ala Thr 
10 15 20 

get tec aat gac ctg aag gca ttt act gaa gga get gtg tta agt ttt 148 
Ala Ser Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Val Leu Ser Phe 
25 30 35 

cat aac ate. tgc tat cga gta aaa ctg aag agt ggc ttt eta cct tgt 196 
His Asn He Cys Tyr Arg Val Lys Leu Lys Ser Gly Phe Leu Pro Cys 
40 45 50 55 
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cga aaa cca gtt gag aaa gaa ata tta teg aat ate aat ggg ate atg 244 
Arg Lys Pro Val Glu Lys Glu lie Leu Ser Asn He Asn Gly He Met 

60 65 70 

aaa cct ggt etc aac gec ate ctg gga ccc aca ggt gga ggc.aaa tct . 292.. 
Lys Pro Gly Leu Asn Ala lie Leu Gly Pro Thr Gly Gly Gly Lys Ser 
75 80 85 

teg tta tta gat gtc tta get gca agg aaa gat cca agt gga tta tct 340 
Ser Leu Leu Asp Val Leu Ala Ala Arg Lys Asp Pro Ser Gly Leu Ser 
90 95 100 

gga gat gtt ctg ata aat gga gca ccg cga cct gec aat ttc aaa tgt 388 
Gly Asp Val Leu He Asn Gly Ala Pro Arg Pro Ala Asn Phe Lys Cys 
105 110 115 

aat tea ggt tac gtg gta caa gat gat gtt gtg atg ggc act ctg acg 436 
Asn Ser Gly Tyr Val Val Gin Asp Asp Val Val Met Gly Thr Leu Thr 
120 125 130 135 

gtg aga gaa aac tta cag ttc tea gca get ctt egg ctt gca aca act 484 
Val Arg Glu Asn Leu Gin Phe Ser Ala Ala Leu Arg Leu Ala Thr Thr 
140 145 150 

atg acg aat cat gaa aaa aac gaa egg att aac agg gtc att caa gag 532 
Met Thr Asn His Glu Lys Asn Glu Arg He Asn Arg Val He Gin Glu 
155 160 165 
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tta ggt ctg gat aaa gtg gca gac tec aag gtt gga act cag ttt ate 
Leu Gly Leu Asp Lys Val Ala Asp Ser Lys Val Gly Thr Gin Phe He 
170 175 180 



580 



cgt ggt gtg tct gga gga. gaa aga aaa agg act agt ata gga atg gag 
Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Thr Ser He Gly Met Glu 
185 190 195 



628 



ctt ate act gat cct tec ate ttg ttc ttg gat gag cct aca act ggc 
Leu He Thr Asp Pro Ser He Leu Phe Leu Asp Glu Pro Thr Thr Gly 
200 205 210 215 



676 



tta gac tea age aca gca aat get gtc ctt ttg etc- ctg aaa agg atg 
Leu Asp Ser Ser Thr Ala Asn Ala Val Leu Leu Leu Leu Lys Arg Met 
220 225 230 



724 



tct aag cag gga cga aca ate ate ttc tec at t cat cag cct cga tat 
Ser Lys Gin Gly Arg Thr lie He Phe Ser lie His Gin Pro Arg Tyr 



235 



240 



245 



tec ate ttc aag ttg ttt gat age etc ace tta ttg gee tea gga aga 
Ser He Phe Lys Leu Phe Asp Ser Leu Thr Leu Leu Ala Ser Gly Arg 
250 255 260 



772 



820 



ctt atg ttc cac ggg cct get cag gag gec ttg gga tac ttt gaa tea 
Leu Met Phe His Gly Pro Ala Gin Glu Ala Leu Gly Tyr Phe Glu Ser 
265 270 275 



868 
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get ggt tat cac tgt gag gec tat aat aac cct gca gac ttc ttc ttg 916 

Ala Gly Tyr His Cys Glu Ala Tyr Asn Asn Pro Ala Asp Phe Phe Leu 
280 285 290 295 

gac ate at t aat gga gat tec act get gtg gca tta aac aga gaa gaa 964 

Asp lie He Asn Gly Asp Ser Thr Ala Val Ala Leu Asn Arg Glu Glu 
300 305 310 

gac ttt aaa gee aca gag ate ata gag cct tec aag cag gat aag cca 1012 

Asp Phe Lys Ala Thr Glu lie He Glu Pro Ser Lys Gin Asp Lys Pro 

315 320 325 

etc ata gaa aaa tta gcg gag att tat gtc aac tec tec ttc tac aaa 1060 

Leu lie Glu Lys Leu Ala Glu He Tyr Val Asn Ser Ser Phe Tyr Lys 

330 335 340 

gag aca aaa get gaa tta cat caa ctt tec ggg ggt gag aag aag aag 1108 

Glu Thr Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu Lys Lys Lys 
345 350 355 

aag ate aca gtc ttc aag gag ate age tac ace acc tec ttc tgt cat 1156 

Lys lie Thr Val Phe Lys Glu lie Ser Tyr Thr Thr Ser Phe Cys His 
360 365 370 375 

caa etc aga tgg gtt tec aag cgt tea ttc aaa aac ttg ctg ggt aat 1204 

Gin Leu Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu Leu Gly Asn 
380 385 390 
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ccc cag gcc tct ata get cag ate att gtc aca gtc gta ctg gga ctg 1252 
Pro Gin Ala Ser He Ala Gin He He Val Thr Val Val Leu Gly Leu 
395 400 405 

gtt ata ggt gcc . att tac ttt ggg eta aaa aat gat tct act gga ate 1300 
Val He Gly Ala He Tyr Phe Gly Leu Lys Asn Asp Ser Thr Gly He 
410 415 420 

cag aac aga get ggg gtt etc ttc ttc ctg acg ace aac cag tgt ttc 1348 
Gin Asn Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn Gin Cys Phe 
425 430 435 

age agt gtt tea gcc gtg gaa etc ttt gtg gta gag aag aag etc ttc 1396 
Ser Ser Val Ser Ala Val Glu Leu Phe Val Val Glu Lys Lys Leu Phe 
440 . 445 450 455 

ata cat gaa tac ate age gga tac tac aga gtg tea tct tat ttc ctt 1444 

He His Glu Tyr ille Ser Gly Tyr Tyr Arg Val Ser Ser Tyr Phe Leu 
!|60 465 470 

i 

gga aaa ctg tta tct gat tta tta ccc atg acg atg tta cca agt att 1492 

Gly Lys Leu Leu Ser Asp Leu Leu Pro Met Thr Met Leu Pro Ser He 
475 480 485 

ata ttt acc tgt ata gtg tac ttc atg tta gga ttg aag cca aag gca 1540 
lie Phe Thr Cys He Val Tyr Phe Met Leu Gly Leu Lys Pro Lys Ala 
490 495 500 
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gat gcc ttc ttc gtt atg atg ttt acc ctt atg atg gtg get tat tea 1588 
Asp Ala Phe Phe Val Met Met Phe Thr Leu Met Met Val Ala Tyr Ser 
505 510 515 

gcc agt tec atg.gca.ctg gcc ..at a gca gca ggt cag agt gtg gtt tct 1636 
Ala Ser Ser Met Ala Leu Ala He Ala Ala Gly Gin Ser Val Val Ser 
520 525 530 535 

gta gca aca ctt etc atg acc ate tgt ttt gtg ttt atg atg att ttt 1684 
Val Ala Thr Leu Leu Met Thr lie Cys Phe Val Phe Met Met lie Phe 
540 545 550 

tea ggt ctg ttg gtc aat etc aca acc att gca tct tgg ctg tea tgg 1732 
Ser Gly Leu Leu Val Asu Leu Thr Thr He Ala Ser Trp Leu Ser Trp 
555 560 565 

ctt cag tac ttc age att cca cga tat gga ttt acg get ttg cag cat 1780 
Leu Gin Tyr Phe Ser He Pro Arg Tyr Gly Phe Thr Ala Leu Gin His 
570 575 580 

aat gaa ttt ttg gga caa aac ttc tgc cca gga etc aat gca aca gga 1828 
Asn Glu Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn Ala Thr Gly 
585 590 595 

aac aat cct tgt aac tat gca aca tgt act ggc gaa gaa tat ttg gta 1876 
Asn Asn Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu Tyr Leu Val 
600 605 610 615 
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aag cag ggc ate gat etc tea ccc tgg ggc ttg tgg aag aat cac gtg 1924 
Lys Gin Gly He Asp Leu Ser Pro Trp Gly Leu Trp Lys Asn His Val 
620 625 630 

gee ttg get tgt..a.tg.,att gt.t alt t.tc etc aca att gec tac ctg aaa ,.1972 
Ala Leu Ala Cys Met He Val He Phe Leu Thr He Ala Tyr Leu Lys 
635 640 645 

ttg tta ttt ctt aaa aaa tat tct taa atttcccctt aattcaaggg 2019 
Leu Leu Phe Leu Lys Lys Tyr Ser 
650 655 

caattctgea gatatccagc acagtggcgg cege 2053 



<210> 13 
<211> 655 
<212> PRT 



<213> Artificial 



Sequence 



<223> Description of Artificial Sequence :ABCG2-482T 



<400> 13 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 

15 10 15 

Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 

20 25 30 

Glu Gly Ala Val Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
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35 



40 



45 



Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 

50 55 60 

Ser Asn He Asn Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

Pro. Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 

85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 

100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 

115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 

130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 

165 170 175 

Lys Val Gly Thr Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys 

180 185 190 

Arg Thr Ser lie Gly Met Glu Leu He Thr Asp Pro Ser lie Leu Phe 

195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 

210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 

245 250 255 

Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 



24/28 



0228894A1_l_> 



WO 02/28894 ^ ^ PCT/JPOl/08,12 

260 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 

275 280 285 

Asn Pro Ala Asp Phe Phe Leu Asp He He Asn Gly Asp Ser Thr Ala 

290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu lie He Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 

325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 

340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys He Thr Val Phe Lys Glu lie Ser 

355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 

370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin lie He 
385 390 395 400 

Val Thr Val Val Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu 

405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 

420 ! 425 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 

435 440 ' 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 

450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Thr Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 

25/28 



0228894A1 I > 



WO 02/28894 




•PCT/JPO 1/08112 



485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 

500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala lie Ala 

515 520 525 

Ala Gly Gin.,Ser Val. Val, Ser Val Ala Thr Leu Leu Met Thr He Cys 

530 535 540 

Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 550 555 560 

He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 

565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 

580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 

595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 

610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 630 635 640 

Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400X 14.. 

ccatgacgat gttaccaagt att 



<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Art if icially 
synthesized primer sequence 

<400> 15 

aacatcgtca tgggtaataa ate 



<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 16 

cattcatcag cctcgatatt cca 

<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 17 

accacactct gacctgctgc ta 
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